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Abstract 17 
The green building trend has increased rapidly worldwide in recent decades as a means of addressing 18 
growing concerns over climate change and global warming and to reduce the impact of the building 19 
industry on the environment. A significant contribution in Australia is the use of a series of rating 20 
tools by the Green Building Council Australia (GBCA) for the certification of various types of 21 
buildings. This paper reviews the use of the Green Star system in Australian building construction, 22 
and investigates the potential challenges involved in acquiring the certification of Australian buildings 23 
by critically analysing a database of most recently certified GBCA projects. The results show that 24 
management-related credits and innovation-related credits are the easiest and most difficult 25 
respectively to obtain. Additionally, 6-Star green buildings achieve significantly higher points than 26 
2 
 
other certified buildings in the Energy category. In contrast, 4 Star green buildings achieve more 27 
points in the Material category than 5 and 6 Star buildings. The study offers a useful reference for 28 
both property developers and project teams to obtain a better understanding of the rating scheme and 29 
consequently the effective preparation of certification documentation. 30 
Keywords: green building, rating tools, GBCA, challenges, Australia 31 
 32 
INTRODUCTION 33 
 34 
There is increased public awareness of the environmental impact of buildings as a consequence of 35 
growing concerns over climate change and global warming. According to the World Business Council 36 
for Sustainable Development (WBCSD) (2009), the building stock accounts for 40 percent of energy 37 
consumption in most countries, accounting for a large quantity of greenhouse gas emissions and water 38 
consumption. The pollutions derived from both the construction and operation of buildings are also 39 
accountable. Buildings are major energy consumers and major greenhouse gas emitters (Spataru et al. 40 
2010; IPCC 2007). For instance, heating, cooling and lighting consume a large quantity of energy and 41 
contribute toward carbon emission. This is compounded by a predicted rise of 67 percent and 195 42 
percent in residential and commercial/institutional buildings respectively by 2050 (IEA 2011). 43 
 44 
As a result, the concept of green building was put forward to mitigate these issues. According to Kua 45 
and Lee (2002), green buildings are those buildings that meet the environmental performance criteria 46 
that are normally assessed against rating tools such as the Green Building Tool. The main objective of 47 
green building is to enhance the environment and hence benefit human well-being and the community 48 
from both health and life cycle cost perspectives (Adler et al. 2006). Additionally, as related by Wu 49 
and Low (2010), green building is “a holistic solution to achieve the concept of sustainable 50 
development in the project life cycle including project planning, designing, constructing, and 51 
operating” (p. 64). It compasses “…strategies, techniques, and construction products that are less 52 
resource-intensive or pollution-producing than regular construction” (Hoffman and Henn 2008). 53 
 54 
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Various green building rating schemes - such as the North American  Leadership in Energy and 55 
Environmental Design (LEED), UK Building Research Establishment Environmental Assessment 56 
Method (BREEAM) and the Green Building Council of Australia (GBCA) Green Star system - have 57 
been developed in order to assist the industry deliver green buildings and provide guidelines for green 58 
building development. These assessment tools have helped in the rapid increase in the number of 59 
green buildings in the global market (Kibert 2008). According to the statistics provided by the USA 60 
Green Building Council (2011), the number of LEED certified buildings grew from less than 10 in 61 
year 1999 to 9181 by the end of year 2011 globally. 62 
 63 
There are significant potential environmental, economical, financial and social benefits to be gained 64 
from green building (Castro-Lacouture et al. 2009). Wedding and Crawford-Brown (2007), for 65 
example, claim that green buildings can reduce operating costs, resource consumption and waste and 66 
improve working and living environments. Similarly, according to Kneifel (2010), the long term 67 
savings from energy efficiency is so significant as to exceed the costs incurred in reducing a 68 
building’s carbon emission. Singh et al. (2010), on the other hand, conducted two case studies where 69 
tenants moved from a conventional office building to another office building certified by the LEED. 70 
Their results showed that the green building contributes toward the tenants’ health and productivity 71 
due to improvements in indoor environmental quality. 72 
 73 
However, there are significant challenges involved in the implementation of the green building 74 
concept and green building certification. Hoffman and Henn (2008) pinpoint a number of social and 75 
psychological barriers such as: over discounting the future, egocentrism, positive illusions and 76 
presumed associations. They further argue that “… [for the adoption of green building practices and 77 
LEED certification], obstacles faced by the green building movement are no longer primarily 78 
technological and economic. Instead, they are social and psychological.” (p.391). This is reinforced 79 
by Häkkinen & Belloni (2011) who state that the major barriers for sustainable building development 80 
are related to organisational and procedural issues rather than the lack of innovative technologies or 81 
assessment methods. 82 
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 83 
In order to investigate the potential challenges and barriers associated with LEED implementation in 84 
Canadian circumstances, Da Silva and Ruwanpura (2009) have reviewed the percentage of points 85 
awarded to each LEED indicator in 42 newly built projects. Although the number of projects in their 86 
study is too small to draw any general conclusions, it was found that “the credit frequency indicators 87 
which were used to depict the achievement of credits by each project, can provide decision makers 88 
with information on credits awarded in the past and insight into credit implementation in future 89 
projects with similar goals” (Da Silva and Ruwanpura 2009:38). 90 
 91 
In the Australia context, the Green Star rating tools are becoming increasingly popular in the 92 
construction sector. With the number of Green Star certified projects increasing rapidly (according to 93 
the GBCA database, 388 projects had been certified by the time of this study), it was timely to 94 
conduct a similar study to Da Silva and Ruwanpura (2009) to investigate the point frequency for each 95 
Green Star rating indicator, with research aims: 96 
1. to investigate the percentage of Green Star points awarded in each category and the points 97 
most and least often awarded. 98 
2. to compare the frequency of awarded points for each category within different Green Star 99 
Rated projects. 100 
3. to compare the findings concerning the Australian Green Star projects with those of the 101 
Canadian LEED projects.   102 
 103 
GBCA RATING TOOLS 104 
 105 
Australia’s National Emissions Target aims to reduce carbon pollution by 60 percent of 2000 levels 106 
by the year 2050 (Australian Government 2008). As a precursor to this and in order to promote green 107 
building practice, the GBCA launched its Green Star rating tools in 2003 for various types of 108 
buildings, including educational, healthcare, industrial, offices, retail and multi-unit residential. Green 109 
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Star Convention centre and Green Star public building rating tools are at the pilot stage while Green 110 
Star Communities and Green Star Performance rating tools are under development. Similar to other 111 
green building assessment frameworks such as LEED, the GBCA Green Star is voluntary rather than 112 
mandatory and relies on building regulations and existing standards (Reed et al. 2009; Saunders 2008). 113 
However the Building Energy Efficiency Disclosure Bill 2010 set a mandatory requirement for all 114 
property owners to disclose relevant information in the form of building energy efficiency certificates 115 
(The Parliament of the Commonwealth of Australia, 2010). These rating tools have a significant 116 
impact on the market, particularly for office buildings, resulting in 11  percent of Australia's CBD 117 
commercial office buildings are Green Star certified by 2010 (GBCA 2010).  118 
The Green Star rating tools covers a wide range of environmental sustainability issues associated with 119 
the building development process, e.g. indoor environment quality, energy efficiency, greenhouse gas 120 
emission, transport, water efficiency, reuse and recycle of building materials (see Fig 1). 121 
These categories are divided into credits (subcategories), each of which addresses an initiative to 122 
improve, or has the potential to improve, environmental performance. Points are awarded to each 123 
credit for actions that demonstrate that the project has met the overall Green Star objectives. Taking 124 
the Green Star Office V3 as an example, there are total of 142 (unweighted) points distributed to eight 125 
categories. Then environmental weightings are applied to the total number of points awarded up to a 126 
maximum of 100. Five extra points are available for the Innovation category if the building has 127 
innovative strategies and technologies exceeding the Green Star benchmarks and environmental 128 
design initiatives. Green Star certification of commercial buildings involves three stages (Design, As 129 
Built and Interiors) and depends on the design and delivery of the fit out phase of the green building. 130 
 131 
GBCA certifies three levels of ratings (GBCA 2011): 132 
 4 Star: 45 – 59 points, indicating “Best Practice”  133 
 5 Star: 60 – 74 points, indicating “Australian Excellence” 134 
 6 Star: 75-100 points, indicating “World Leader” 135 
 136 
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Please insert Fig <1> here 137 
 138 
According to Saunders (2008), a 6 star GBCA rating is approximately the same as a Platinum LEED 139 
or “Very good” BREEAM rating. The Green Star rating system reflects local sustainability demands 140 
in Australia, e.g. setting the highest standard of water conservation due to severe drought conditions 141 
(Reed et al. 2009). Similar to the LEED rating, the Green Star system uses predominately quantitative 142 
indicators whereas the recent BREEAM scheme has adopted some qualitative measures (AlWaer et al. 143 
2008). AlWaer et al. (2008) further point out that, in addition, BREEAM accommodates the social 144 
and economic aspects of sustainability whereas LEED and Green Star concentrate mainly on 145 
environmental sustainability. 146 
The Green Star rating of a building involves a formal certification process where a relevant rating tool 147 
is used to guide the design and construction process. An application, prepared by a project team 148 
member with accredited professional status, is submitted to the GBCA. A panel of third-party 149 
Certified Assessors is engaged to validate that the documentation for all claimed credits is in 150 
accordance with the Compliance Requirements as outlined in the Technical Manual that accompanies 151 
each rating tool. The total credit points awarded contribute to the final score, which determines the 152 
Green Star rating of the building. 153 
 154 
RESEARCH METHODOLOGY 155 
 156 
The GBCA has the records of all applications for Green Star ratings. In particular, the GBCA has 157 
established a database of projects detailing the points applied for and awarded as the result of the 158 
certification process. This database is confidential and is not available to the public. The researchers’ 159 
initial approach to the GBCA was favourably received and access was granted to a set of 388 160 
anonymous project scoresheets. The dataset contains the following information: 161 
 Unique identifier (project number) 162 
 Project type (public/private) 163 
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 Date certified 164 
 Location of the project 165 
 Green Star rating 166 
 Green Star tool used 167 
 Version of Green Star tool used 168 
 Credit name 169 
 Credit category 170 
 Number within credit category 171 
 Points claimed 172 
 Points awarded 173 
 174 
An analysis similar to the Credit frequency indicator (CFI) proposed by Silva and Ruwanpura (2009) 175 
was conducted.  This measures the credits for each project by calculating “the frequency of obtaining 176 
a certain credit within a category and is calculated based on the total of the previously analysed 177 
percentages of points obtained” (Silva and Ruwanpura 2009, p.51). The credits applied (CA) and 178 
credit obtained (CO) for each subcategory were retrieved from the scoresheets. The credit 179 
achievement degree (CAD) is given by 180 
 181 
       CAD=CO/CA*100% 182 
 183 
The various Green Star rating tools share a nine-category structure, with a varying number of 184 
subcategories (credits) under each category. For instance, the Indoor Environment Quality category of 185 
the Office Interiors rating tool contains 15 subcategories, while the Office V3 Design rating tool 186 
contains 16 subcategories. For the purposes of this study, however, the analysis was conducted at the 187 
category level. 188 
 189 
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DATA ANALYSIS 190 
 191 
Project Landscape 192 
 193 
Fig 2 shows the geographical distribution of the 388 projects, with NSW, QLD and VIC accounting 194 
for approximately 77 percent of the total number of buildings involved. Most of the projects were 195 
awarded either a 4 Star or 5 Star rating, with only 55 (14.2 percent) buildings being certified as 6 star 196 
Green Star buildings (Table 1). These proportions are very similar to those in Warren’s study (2010), 197 
also conducted in Australia. 198 
 199 
Please insert Fig <2> here 200 
 201 
Please insert Table <1> here 202 
 203 
Table 2 summarises the number of buildings certified by the various rating tools, indicating that office 204 
buildings dominate the green building landscape in Australia, with more than 85 percent involving 205 
Office Green Star rating tools (i.e. Office Design, Office As Built and Office Interiors). Further 206 
studies are clearly needed to investigate the slow uptake of GBCA certification for buildings other 207 
than offices. Interestingly, less than 16 percent of these office buildings are certified under the Office-208 
As Built tool, which assesses the actual project delivery results using the same set of criteria as the 209 
“Office Design” tool with a minimum of 12 months of operation after project completion. This allows 210 
the collection of actual building performance data, such as energy and water efficiency. Bond (2010) 211 
interviewed selected industry professionals and found there is little motivation to pursue "As Built" 212 
rating as interviewees generally preferred to opt for a National Australian Built Environment Rating 213 
System (NABERS) rating due to the time and cost effectiveness of the process involved. However, as 214 
Steinfeld et al. (2011) asserts, “Green Star buildings attain an average 4.5 stars NABERS Energy 215 
rating” (p.2184). 216 
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 217 
Please insert Table <2> here 218 
 219 
Overall Percentage Awarded  220 
 221 
The overall percentage awarded for each rating category is shown in Fig 3. Management is the most 222 
frequently satisfied category, with 94 percent of the claimed points being awarded. The Management 223 
category addresses the adoption of sustainable development principles from project conception 224 
through design, construction, commissioning, tuning and operation (GBCA, 2011). It includes 225 
different credits or sub-categories, the number of which varies from 6 to 11 among the different rating 226 
tools that are tailored for different projects. Consequently, the total points available in the 227 
Management category range from 12 points in Office Design projects to 34 points in Office Interiors 228 
projects. The high awarded percentage (94 percent) of Management implies that, on the one hand, 229 
almost all the applicants prepared a comprehensive management plan for the Green Star application 230 
while, on the other hand, the credit criteria in the Management category is more easily satisfied. The 231 
major reason why the Management category is comparatively easier is that most of the sub-categories 232 
are descriptive, operable and document based, and need little additional time and effort. For example, 233 
two points are awarded if one principle participant in the design team is a Green Star Accredited 234 
Professional and provides sustainability advice throughout the project process.   235 
Please insert Fig <3> here 236 
 237 
The categories of Transport, Materials, Water, and Emissions were awarded more than 80 percent of 238 
the claimed points.  Transportation credits, with 87 percent awarded, reward the reduction of demand 239 
for individual cars by both discouraging car commuting and encouraging the use of alternative 240 
transportation. It encourages and recognises building design that promotes the use of fuel-efficient 241 
vehicles, bicycles, and public transport for commuting to work. With 84 percent, Material credits 242 
target resource consumption through material selection, reuse initiatives and efficient management 243 
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practices. Water credits (83 percent) address the reduction of potable water consumption of building 244 
occupants, landscape irrigation, building cool systems, fire protection and essential water storage 245 
systems. Through the efficient design of building services, water reuse and substitution with other 246 
water sources (specifically rainwater), the consumption of potable water can be greatly reduced. 247 
Emissions credits (80 percent) address pollution emission from buildings and building services to the 248 
atmosphere, watercourse, and local ecosystems. The Emission category encourages and recognises 249 
reduction of light pollution, water pollution and potential damage to the earth’s atmosphere.  250 
 251 
The categories of Indoor Environmental Quality (IEQ), Energy and Ecology were awarded more than 252 
50 percent of claimed points. In order to provide a healthy indoor environment and improve occupant 253 
wellbeing, IEQ credits address the HVAC system, lighting, occupant comfort and pollutants. The 254 
Energy and Ecology categories, with 64 percent and 57 percent respectively, were awarded a 255 
comparatively lower percentage of claimed points. Energy credits recognise the reduction of 256 
greenhouse emission by addressing energy demand reduction, use efficiency, and generation from 257 
alternative sources. The category of Ecology examines a project’s impact on the ecosystem. That only 258 
57 percent of claimed points were awarded, indicates the difficulties involved in increasing the 259 
ecological value of project sites. The major challenge in achieving a higher success rate for these 260 
categories concerns the high technical requirements involved. For example, in order to obtain the full 261 
points in Peak Energy Demand Reduction (Energy subcategory 5), the peak electrical demand has to 262 
be either actively reduced by 30% or less than 20% difference between the peak and average demand. 263 
For the subcategory Change of Ecology Value, Greenfield sites should have no threatened or 264 
vulnerable species, and for re-used sites such species should be adequately protected. Obviously, 265 
these measures are very expensive and require additional resources. As a result, the application rate 266 
and award frequency of these credits is significantly less. 267 
 268 
With 35 percent of the points awarded, Innovation credits are the most difficult to obtain. The 269 
Innovation category includes three credits, namely, innovative strategy and technologies, exceeding 270 
the Green Star benchmark and environmental design initiatives. Although the innovation credits have 271 
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only 5 points available in the Green Star rating tools, these credits reflect marketplace innovation that 272 
fosters the industry's transition to sustainable building (GBCA 2011). A close examination of the 273 
three subcategories indicates that they are comparatively vague and lack clear definitions, which is 274 
likely to discourage potential applicants. For example, 2 points can be awarded for an innovation 275 
initiative where the “project substantially contributes to the broader market transformation toward 276 
sustainable development in the world”.  However, it is not clear how this can be measured. 277 
Additionally, these subcategories require a significant effort from applicants in order to obtain the 278 
points. For example, the innovative initiative should be an Australia or world “first”, and result in a 279 
“substantial (e.g. at least 5% above ‘neutral’) restorative environmental impact targeted by an existing 280 
credit”. These are not easy to achieve and therefore result in lower success rate. 281 
 282 
Cross-sector Comparison: Green Star Ratings 283 
 284 
Among all the 388 Green Star projects, the percentage of points awarded for 4 Star, 5 Star and 6 Star 285 
green projects are 73 percent, 77 percent, and 84 percent respectively (Table 3). Although different 286 
rating tools (with different versions) have slightly different subcategories, the percentage of points 287 
involved provides a clear impression of the level of difficulty involved in acquiring different Green 288 
Star ratings. 289 
 290 
Please insert Table <3> here 291 
 292 
The distribution of the percentages awarded within different categories for 4 star, 5 star, and 6 star 293 
certified green projects is shown in Fig 4. 294 
Please insert Fig <4> here 295 
 296 
According to Fig 3, projects with higher certified ratings generally have a higher percentage of points 297 
awarded. For instance, 6 star buildings were awarded 91.4 percent of credits under the Water category, 298 
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7 and 13 percentage points higher than 5 star and 4 star buildings respectively. There is one exception, 299 
4 star buildings are more successful in being awarded credits under the Material category than 5 star 300 
and 6 star buildings. The largest gap between 6 star buildings and other certified buildings exists in 301 
the Energy category, where 6 star buildings were awarded 86.9 percent of credits, more than one and 302 
a half times that of 4 star buildings. It is also worth noting that there is virtually no difference between 303 
5 star and 6 star buildings in terms of being awarded credits under the Land use and Ecology category. 304 
Other gaps are quite small. 305 
 306 
Management is still the most frequently awarded category, within 4 Star, 5 Star and 6 Star green 307 
projects. Innovation remains the most difficult category, with all the certified projects being awarded 308 
less than 50 percent of the claimed points. 87 percent of the points are awarded for Energy for the 6 309 
Star green projects, which is significantly higher than 5 Star (62 percent) and 4 Star (57 percent) 310 
projects. Consequently, the rank of percentage awarded for Energy category is raised from 7th of the 311 
overall green projects to 5th in the 6 Star projects. 312 
 313 
Cross-sector Comparison: Project Types/Rating Tools 314 
 315 
For different types of projects, the level of difficulty in acquiring Green Star certification also varies. 316 
Table 4 summarises the percentage of points awarded within different rating tools. For the majority of 317 
the Green Star projects (i.e., office design, office interiors, office as built, and education design), the 318 
points awarded range from 75 percent to 80 percent. The Green Star projects of Multi Unit Residential, 319 
have the lowest number (72.1 percent) of credit points awarded. This means that multi-unit residential 320 
buildings are the most difficult to make green. In contrast, the shopping centre design projects have 321 
the highest number (as much as 91.4 percent) of credit points awarded. However, with such a small 322 
number of projects involved, the findings should be treated with caution. Case studies need to be 323 
conducted in the future in order to provide more general conclusions. 324 
 325 
Please insert Table <4> here 326 
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 327 
DISCUSSION AND CONCLUSIONS 328 
 329 
The GBCA launched the Green Star rating tools in 2003 to promote green building practice in 330 
Australia. These rating tools cover a number of categories, including Management, Indoor 331 
Environment Quality, Energy, Transport, Water, Materials, Land Use and Ecology, Emissions and 332 
Innovation. Obviously, different categories address different initiatives to improve environmental 333 
performance and, more importantly, pose different challenges to project participants. This study 334 
critically analysed the scoresheets of all projects certified by the GBCA. The results show that 335 
commercial buildings still account for the majority of all certified green buildings while the education 336 
sector provides an emerging market for green building. Retail sector buildings, although covering a 337 
large floor area, comprise only nine projects that were certified by the GBCA rating tool. Most of the 338 
certified green buildings are located on the east coast, i.e. Queensland, New South Wales and Victoria. 339 
This may be attributed to the higher level of development of the local economy in this area, which is 340 
reflected in the amount of real estate development involved. In addition, less than 15 percent of these 341 
projects were awarded a 6 star Green Star rating (corresponding with “World Leader” in terms of 342 
sustainable building development). Further research is required to understand the willingness and 343 
desire of developers to pursue the 6 star Green Star rating. 344 
 345 
The analysis of the points awarded in each category reveals the level of difficulty in obtaining credit 346 
points and helps to provide potential applicants with insights into the implementation of Green Star 347 
for future projects. The results also show that Management and Transport are the most frequently 348 
awarded credits. This indicates that these categories are relatively easier to obtain points – probably 349 
attributable to the proper training and incentives provided by the Government. Similarly to Silva and 350 
Ruwanpura’s (2009) findings, it is also comparatively easier to be awarded water efficiency related 351 
credit points, whereas the award of indoor environmental quality related credit points is similar in the 352 
two studies. However, the study found that Innovation credit points remain the least awarded under 353 
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GBCA rules, although these are frequently awarded in LEED certified projects in Canada. It is also 354 
more difficult to be awarded materials related credit points under the GBCA rating scheme than the 355 
LEED scheme. 356 
 357 
The lower frequency of points awarded for certain categories reflects the challenges in obtaining 358 
green building certification in Australia. The reasons why some categories have lower success rates 359 
than others are worthy of further investigation. Possible reasons include, firstly, that some criteria are 360 
very clear, prescriptive, and involving only a low risk, so that the applicants or their consultants know 361 
what they will obtain from their time and effort involved.  Other criteria, however, are quite vague 362 
and uncertain. Second, some criteria may have a reputation for being more expensive than others, so 363 
that the applicants are more prudent in spending extra money and time to obtain the points. In this 364 
case, spending limited resources on cheaper options helps to maximize the overall points obtained. 365 
Finally, regional difference may also cause a difference in the frequency of points. For example, 366 
buildings in the drought area of west Australia normally obtain fewer credits for the category of Water, 367 
while buildings in cold areas normally have a lower Energy point rate. Hence, there is a smaller 368 
frequency of points in these categories than others because of the additional challenges faced by the 369 
applicants. A thorough investigation of the issues behind the differences in point frequency within 370 
different categories will be conducted in a future study.  371 
 372 
Please insert Table <5> here 373 
 374 
Considering the Innovation category is the most difficult to be awarded points and poses the greatest 375 
challenges to the applicants, a further examination of the credit points awarded at the subcategory 376 
level was conducted. Additionally, as all the GBCA rating tools share the same structure of credits 377 
under the Innovation category, the findings provide general implications for all Green Star projects. 378 
Table 5 summarises the credit application rate and degree of credit points awarded for the Innovation 379 
credits/sub-categories. 380 
 381 
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As shown in Table 5, it is even more difficult to be awarded points for the Inn-3 Credit than the other 382 
two Credits in the Innovation category. The results in Table 5 indicate that: (1) few projects (13.9 383 
percent) have made efforts to incorporate environmental sustainability features that are beyond the 384 
scope of the Green Star rating tools; and (2) of the very small number of projects to make this effort , 385 
only a few have succeeded. This is broadly in line with previous studies in that innovation presents a 386 
key barrier to the development of sustainable buildings, which needs the engagement of all relevant 387 
stakeholders such as users and contractors as well as and preferential regulations (Häkkinen and 388 
Belloni 2011; Love et al. 2012). 389 
 390 
One of major contributions of the study is to critically review the GBCA database of green building 391 
assessments. This is one of very first studies to have assessed the full list of certified buildings by the 392 
Green Building Council of Australia. The common approach adopted by prior studies was to review 393 
the information available in the public domain, which comprises as high as 70 percent of all certified 394 
green buildings (e.g. Silva and Ruwanpura 2009; Warren 2010). With the strong support of the GBCA, 395 
it was possible to access the full 388 population of their green certified buildings at the time the 396 
research was undertaken (February 2012), helping to avoid any validity risks associated with 397 
sampling. 398 
 399 
Another contribution of the study is to assess the level of difficulties according to different rating 400 
tools and categories. For instance, Energy related credits are found to be critical in differentiating 401 
between 6 star buildings and other certified buildings while 4 star buildings seem to be well served by 402 
the Material category. These findings help developers and project teams to have a better 403 
understanding of the rating scheme and more effectively prepare the certification documentation, 404 
hence enhancing the chances of being awarded credit points and a desired rating. 405 
 406 
The study focused on the analysis at the category level due to the fact that differences exist in the 407 
subcategory level across the various GBCA Green Star rating tools. Further research is required to 408 
focus on a specific sector, e.g. the most popular office buildings or the slow uptake in the retail, 409 
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healthcare and industrial sectors. Future research opportunities also exist for investigating the relative 410 
environmental performance of projects with Design and As-Built ratings. 411 
 412 
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Table 1 Number of projects for each Green Star rating 480 
 481 
Green Star rating Number of projects Percentage  
4 Star 151 39% 
5 Star 182 47% 
6 Star 55 14% 
 482 
  483 
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Table 2 Buildings certified by various rating tools 484 
Rating tools Number of projects Percentage 
Office Design 203 52.3% 
Office Interiors 69 17.8% 
Office As Built 61 15.7% 
Education Design 28 7.2% 
Education 6 1.5% 
Retail Centre Design 6 1.5% 
Multi Unit Residential 4 1.0% 
Education As Built 3 0.8% 
Shopping Centre Design 3 0.8% 
Multi-unit Resid Design 2 0.5% 
Convention Centre 1 0.3% 
Healthcare 1 0.3% 
Industrial Design 1 0.3% 
Total 388 100% 
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Table 3 Proportion of Green Star ratings 487 
 488 
Green Star Rating Percentage of points awarded 
4 Star 73% 
5 Star 77% 
6 Star 84% 
 489 
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Table 4 Percentage of points awarded among different project types 491 
 492 
Rating tools Number of projects Percentage of points awarded 
Office Design 203 76.2% 
Office Interiors  69 78.5% 
Office As Built  61 75.9% 
Education Design 28 78.7% 
Education 6 80.2% 
Retail Centre Design 6 76.8% 
Multi Unit Residential 4 72.1% 
Education As Built 3 75.3% 
Shopping Centre Design 3 91.4% 
Multi-unit Resid Design 2 72.1% 
Convention Centre 1 83.9% 
Healthcare 1 84.6% 
Industrial Design 1 79.8% 
 493 
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Table 5 Application rate and percentages for Innovation credits 495 
Innovation 
credits 
Definition 
Credit 
application rate 
Credit points 
awarded 
Inn-1 
Innovative strategies and technologies, to encourage 
and recognise pioneering initiatives in sustainable 
design, process or advocacy 
15.5% 37.3% 
Inn-2 
Exceeding Green Star benchmarks, to encourage and 
recognise projects that achieve environmental benefits 
in excess of the current Green Star benchmarks 
19.6% 36.5% 
Inn-3 
Environmental design initiatives, to encourage and 
recognise sustainable building initiatives that are 
currently outside of the scope of this Green Star rating 
tool but which have a substantial or significant 
environmental benefit 
13.9% 30.2% 
 496 
